Background and Purpose: In order to effectively evaluate self-efficacy, a valid and reliable instrument is clearly required. This study was conducted to assess the psychometric properties of the Persian version of the Exercise Self-Efficacy Scale (ESES) in hemodialysis patients. Methods: There were 404 patients who completed the ESES. The face, content, and construct validity were evaluated. The reliability of the scale was measured using internal consistency and construct reliability. Results: Construct validity determined one factor. The total variance was calculated at 48.13%. The confirmatory factor for the goodness-of-fit indices was χ 2 [(27, N = 202) = 106.70]. All the indices confirmed that the final model was a good fit. The convergent and divergent validity of the scale were regarded as being acceptable. The reliability of the scale was calculated as being over 0.7. Conclusions: Considering the established acceptability of the psychometric properties of the ESES, the Persian version of the scale can be reliably used for measuring self-efficacy in hemodialysis patients.
. Physical exercise reduces fatigue, uremic nephropathy and myopathy, improves heart function, increases physical work capacity and blood flow to the muscle, opens superficial capillaries, suspends urea and its excretion through dialysis, and reduces blood pressure and muscular cramps in patients undergoing hemodialysis (Cheema, Smith, & Singh, 2005; Heiwe & Jacobson, 2014; Ouzouni, Kouidi, Sioulis, Grekas, & Deligiannis, 2009; Segura-Ortí, Kouidi, & Lisón, 2009) . It is also known to improve physical activity, depression, and the quality of life in these patients (Tao, Chow, & Wong, 2015) . Despite the considerable effects of physical exercise in hemodialysis patients, these patients are often inactive due to the effects of the disease and their physical activity level is often low (Bennett et al., 2010; Delgado & Johansen, 2012; Heiwe & Tollin, 2012; Kosmadakis et al., 2010; Tao et al., 2015) . The complications of inactivity can affect various life dimensions in hemodialysis patients. Due to the lengthy period of hemodialysis treatment, these patients are required to make changes in their lifestyle so as to better manage their disease (Delgado & Johansen, 2012) . Furthermore, treating these patients and achieving desirable outcomes is impossible unless they are, themselves, engaged in some self-care activities (Chow & Wong, 2014; O'Sullivan & McCarthy, 2009) .
Self-efficacy is a concept that incorporates a broader definition of self-care in hemodialysis (Bağ & Mollaoğlu, 2010; Bandura, 1986; Rahimi, Gharib, Beyramijam, & Naseri, 2014) . Self-efficacy was first introduced by Bandura as one of the main concepts of the Social-Cognitive Theory (Bandura, 1986 ) and refers to the individual's confidence in his or her ability to perform self-care activities under certain conditions. People with a high selfefficacy believe that they can effectively control their life events. This perception gives them a view that is different from the view of those with low self-efficacy, since this feeling has a direct effect on their behaviors (Bağ & Mollaoğlu, 2010; Chen, Lewthwaite, Schweighofer, & Winstein, 2013) . People with higher self-efficacy are more successful in managing their disease and actively participating in self-care programs (Tsay & Healstead, 2002) . Hemodialysis patients have restricted activity and mobility, and exercise plays a less significant role in their life; this immobility affects various dimensions of their life (O'Sullivan & McCarthy, 2009 ). Specific practical instruments are, therefore, required for assessing the exercise self-efficacy of these patients.
In Iran, numerous studies have been conducted on the concept of self-efficacy using the 29-item scale for general health improvement strategies (Rayyani, Malekyan, Forouzi, & Farideh, 2014; Soltannezhad, Farsi, & Jabari Moroei, 2013 ) and Sherer's 17-item General Self-Efficacy Scale (Azary, Rana, Hshemian, & SHarifi, 2014; Moradmand & Khanbani, 2016) . These two scales measure self-efficacy within a general dimension, while the Exercise Self-Efficacy Scale (ESES) measures only the self-efficacy of chronic patients, including hemodialysis patients, within the dimension of exercise and also in a comprehensive manner. The ESES has 10 four-choice items scored based on a Likert scale (Kroll, Kehn, Ho, & Groah, 2007) . The advantages of this scale compared to similar scales include the small nontedious number of items (n = 10), which allow for hemodialysis patients to easily answer the questions.
Examining the social and cognitive dimensions and outcomes of concepts such as selfefficacy in different groups and communities, including hemodialysis patients, is essential for the provision of high-quality care. Valid and reliable instruments are essential for this purpose. The psychometric properties and factorial structure of the ESES have not yet been examined in Iran. The present research was, therefore, conducted to examine the validity and reliability of the ESES in a sample of hemodialysis patients.
MaTERialS aND METHoDS
The present methodological research was conducted with a cross-sectional design, which was undertaken during the period of October 2016 to February 2017. Munro (2005) suggested that a minimum sample size for factor analysis should be between 5 and 10 for each item in the instrument. Notwithstanding that suggestion, MacCallum, Widaman, Zhang, and Hong (1999) recommended that N should be at least 200 cases. A sample of 202 hemodialysis patients from three teaching hospitals affiliated to Mazandaran University of Medical Sciences were selected through convenience sampling to participate in the study which utilized exploratory. Next 202 hemodialysis patients recruited for confirmatory factor analysis (CFA). The inclusion criteria for the sample consisted of being over 18 years of age, an ability to understand the scale items, a history of hemodialysis for at least 6 months, and willingness to complete the questionnaire. Those with cognitive and/or psychiatric disorders were excluded from the study (Kroll et al., 2007; Lorig, 1996) . Data were collected through a demographic information inventory and the 10-item ESES.
The ESES has 10 items that are scored on a four-point Likert scale. The first choice is "not at all true" and is given one point, the second choice is "hardly true" and is given two points, the third choice is "moderately true" and is given three points, and the fourth choice is "exactly true" and is given four points. The total score obtained ranges from 10 to 40, and the subjects who receive higher scores are reported to have a higher self-efficacy (Kroll et al., 2007) .
The Translation Process
First, permission was obtained from the developer of the scale via e-mail to translate the scale into Persian. Then, the scale was translated in accordance with the Standard WHO Protocol using the forward-backward method (World Health Organization, 2014) . To this end, the English version of the ESES was first separately translated into Persian (forward translation) by two bilingual translators with Persian as their native language. The research team then collaborated with the translators to agree on a Persian text. For the backward translation, two native English-speaking translators able to speak Persian translated the Persian version back into English. The research team then compared the translated versions with the main English version in order to ensure that the new version contained the same content as the main English version. During all the steps of the forward and backward translation, the research team assessed any differences between the English and Persian versions. In order to examine the psychometric properties of the scale, its face, content, construct, convergent, and divergent validity were assessed using the following methods.
Face Validity assessment
The face validity of the ESES was examined through both quantitative and qualitative methods.
Qualitative Face Validity Assessment. Ten patients who were undergoing hemodialysis were invited to participate in the study. Their views on the appropriateness, difficulty, relevance, and ambiguity of the scale items were collected, and any necessary modifications were made based on their comments. The time needed for responding to the scale items was also estimated in this step.
Quantitative Face Validity Assessment. The same 10 hemodialysis patients were asked to rate the importance of the scale items on a Likert scale from 1 (not important) to 5 (completely important). The impact score of each item was calculated using the mean score of the item's importance × frequency (%). In this formula, frequency indicates the number of people who have given a score of 4 or 5 to the intended item and importance indicates a score of 4 or 5. Impact scores higher than 1.5 for each item were considered desirable (Hajizadeh & Asghari, 2011; Maasoumi et al., 2013) .
Content Validity assessment
The content validity of the ESES was assessed both quantitatively and qualitatively.
Qualitative Content Validity Assessment. In this stage, the Persian version of the ESES was distributed among 15 experts who were asked to offer their feedback after a qualitative assessment of the scale, based on the criteria of observing the rules of grammar, the use of appropriate terms, the proper placement of items, and the proper method of scoring (Colton & Covert, 2007) .
Quantitative Content Validity Assessment. The quantitative content validity of the scale was assessed by calculating the content validity ratio (CVR) and the content validity index (CVI).
The CVR was used to examine whether or not an item was necessary. The purpose of calculating the CVR is to make sure that the most significant and proper content has been selected (the necessity of the statements). The developed scale and any necessary explanations were therefore given to the same 15 experts who were asked to rate each item based on a 3-point scale (1: not necessary; 2: helpful but not necessary; 3: necessary) (Cook & Beckman, 2006) . If the figure obtained in Lawshe's table (to determine the minimum index value) was greater than 0.49 (based on the 15 experts' assessment), the related statement was necessary at the statistical significance level of p < .05 (Lawshe, 1975) .
The following formula was used to calculate the CVR:
where n E is the number of experts who have rated the item as "necessary" and N is the number of experts.
Content Validity index
The CVI was used for calculating the relevance of the items according to the following:
Relevance: 1: Not relevant at all; 2: Relevant to some extent; 3: Reasonably or moderately relevant, and 4: Completely relevant. (Waltz, Strickland, & Lenz, 2010) Any item scoring greater than 0.79 remained in the scale. If the CVI varied from 0.70 to 0.79, the related statement was considered to be controversial, thus requiring revision and modification; if it was less than 0.70, the statement was unacceptable and had to be removed (Jay Lynn, Surya Das, Hallquist, & Williams, 2006) .
The following formula was used to calculate the CVI in this stage: CVI = the number of people who have given a score of 3 or 4 to the item/the total number of raters.
Construct Validity
To assess the construct validity, first, invisible factors were investigated using exploratory factor analysis. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett's test were first measured. A KMO value of 0.7 to 0.8 was considered good, and a value of 0.8 to 0.9 was considered excellent (Sharif Nia et al., 2014) . We applied maximum likelihood exploratory factor analysis (MLEFA) with promax rotation. The presence of one item in the factor was determined as 0.3 based on the formula of CV = 5.152÷√ (n − 2) (Fok, 2011) , where CV is the number of extractable factors and n is the sample size (Soleimani et al., 2016) .
According to the "three indicators per factor" rule, at least three variables (items) observed must exist for each invisible variable in an EFA (Munro, 2005) . Items with communality values less than 0.5 were excluded from the EFA (Samitsch, 2014) . The extracted factors were examined using a CFA and the most common goodness-of-fit indices of the model were assessed based on the accepted threshold and using the MLEFA. The chi-square goodness-offit index, the root mean square error of approximation (RMSEA), the parsimony comparative fit index by PCFI: Normed fit index (NFI), Tucker Lewis index (TLI), the adjusted goodnessof-fit index (AGFI), and the ratio of the chi-square to the degree of freedom (χ 2 /df) were ultimately examined. Table 1 presents the acceptable threshold for the indices of the model fit (Hooper, Coughlan, & Mullen, 2008; Hu & Bentler, 1998; Schreiber, Nora, Stage, Barlow, & King, 2006) . EFA and CFA were performed using SPSS version 22 and analysis of moment structure software version 21 respectively.
The convergent validity of the ESES was measured by assessing the average variance extracted (AVE). The AVE must be greater than 0.5 to establish convergent validity (Hair, Black, Babin, & Anderson, 2013) .
Reliability
To assess the internal consistency of the ESES, the coefficients of Cronbach's alpha, McDonald's omega, and theta were estimated. It was found that omega provided the highest estimate of reliability (Carmines & Zeller, 1979) . The internal consistency of the scale was over 0.7 and was, therefore, considered good (Mayers, 2013) . The construct reliability (Kaysen et al., 2011) of the scale was then assessed, which is an alternative for Cronbach's alpha coefficient in structural equation modeling analysis (Fornell & Larcker, 1981 ) and a construct consistency over 0.7 was considered acceptable (Vinzi, Chin, Henseler, & Wang, 2010) .
assessing the Normal Distribution, the outliers, and Missing Data
The normal distribution of the data and the outliers were separately investigated. The presence of multivariate outliers was examined using the Mahalanobis d 2 (p < .001). Multivariate normality can be evaluated through the use of the Mardia's coefficient of multivariate kurtosis. A Mardia's coefficient greater than 8 was an indication of deviation from normal distribution (Vinzi et al., 2010) . The percentage of missing data was assessed using multiple imputation (participants responded to 99.8% of the items) and was then replaced by the mean responses given by the respondents. According to Hair, Black, Babin, and Anderson (2010) , missing data under 10% for an individual case or for an observation can generally be ignored. When there are relatively low levels of missing data, they suggested one of the imputation methods, such as the mean replacement, should be used (Hair et al., 2010) .
Ethical Considerations
The present research was approved by the Ethics Committee of Mazandaran University of Medical Sciences under the Ethics Code IR.MAZUMS.REC.95.2598. The patients were briefed on the general objectives of the study and then they submitted their consent forms before commencing the study. The subjects were also assured as to the confidentiality of any information provided.
RESulTS
The patients were aged 28-80 and had a mean age of 56.80 ± 12.04 years. A total of 58% were men, 42% were women, 8% were single, 82% were married, and 10% were divorced or widowed. A total of 57% of the patients had no income. A total of 31% were illiterate, 42% had less than a high school diploma, 20% had a high school diploma, and 7% had a university education. The mean duration for which they were affected with chronic renal disease was 4.5 years. A total of 53% of the patients resided in cities; 20% also had diabetes and 10% had both diabetes and hypertension. The average of body mass index was 26.50 ± 5.23. A total of 23% of them had a history of cigarette smoking. Given the effects coefficient calculated as higher than 1.5 for each of the items, the quantitative face validity of the scale was rated as good. The qualitative content validity was also confirmed after the scale was revised by competent experts and the necessary grammatical revisions were made. As for the results obtained from the quantitative content validity assessment (the CVI and CVR), none of the scale items were excluded.
The KMO was calculated as .919 and Bartlett's index as 45 (p < .001). Using a scree plot, which is shown in Figure 1 and considering factors with eigenvalue greater than 1, EFA extracted one factor consisting of 10 items together accounting for 48.13% of the variance ( Table 2 ). The factor loading of all items was greater than 0.5, thus factor loadings were significant at p < .05. Next, the factor structure obtained with EFA was assessed and validated using maximum likelihood CFA. The results showed that the initial factor measurement model did Table 1 , all the indices were measured (TLI = .923, NFI = .937, PCFI = .574, PNFI = .566, CMIN/DF = 3.952, AGFI = .769, and RMSEA = .067).
Given the final factor structure of the ESES, the measurement errors of items 8 and 10 (e8 with e10), 5 and 6 (e5 with e6), 1 and 4 (e1 with e4), 1 and 10 (e1 with e10), 4 and 8 (e4 with e8), 7 and 10 (e7 with e10), 5 and 10 (e5 with e10), and 9 and 10 (e9 with e10) were found to be correlated (Figure 2 ). All the internal consistency coefficients and construct reliability of the scale exceeded .70.
DiSCuSSioN
This study was conducted to determine the validity and reliability of the 10-item ESES in patients undergoing hemodialysis. The results showed that the ESES is a one-dimensional scale. In line with this finding, Kroll et al. (2007) also examined the ESES in patients with spinal cord injury and found the instrument to have a one-dimensional structure, explaining 60.7% of the total variance. In another study, Nessen, Demmelmaier, Nordgren, and Opava (2015) assessed the psychometric properties of the Swedish Exercise Self-Efficacy Scale (ESES-S) in patients with rheumatoid arthritis and found it to have a one-dimensional structure. Ahlström, Hellström, Emtner, and Anens (2015) also assessed the psychometric properties of the ESES-S in patients with neurological disorders, including Parkinson's 
Reliability and Construct Validity Measures
Cronbach's alpha coefficient (α) =.943
Theta coefficient (θ) =.968
McDonald omega coefficient (Ω) =.913
Construct reliability (CR) = .894
Average variance extracted (AVE) = .631
Average interitem correlation (AIC) = 3.420 Note. h 2 : Communalities.
disease, multiple sclerosis, and cervical dystonia, and found the scale's structure to be onedimensional. Hair et al. (2010) argued that, in psychology and humanities, when the variance is between 50% and 60%, the extracted factors are deemed good. The concept of self-efficacy can be different in various societies; especially in those affected by chronic kidney disease, this concept can largely differ from the rest of the world. Given the measured indices, the model fit was rated as good and the factorial load was over 0.5, which is consistent with the minimum factorial load acceptable.
All the studies conducted on the subject have merely performed an exploratory factor analysis of the scale and the present research was the first to carry out a CFA of the scale. It was therefore impossible to compare the results of the CFA obtained in this study with the results of any other studies. Since patients' cooperation in performing self-care activities requires self-efficacy or a belief in one's own abilities, encouraging self-efficacy in hemodialysis patients and planning to promote it among this group are highly essential. As a result, attention to exercise self-efficacy in care settings can help improve the inactive lifestyle of hemodialysis patients to a good degree. According to the final factor structure model of the ESES, the measurement errors of items 8 and 10 (e8 with e10), 5 and 6 (e5 with e6), 1 and 4 (e1 with e4), 1 and 10 (e1 with e10), 4 and 8 (e4 with e8), 7 and 10 (e7 with e10), 5 and 10 (e5 with e10), and 9 and 10 (e9 with e10) are correlated.
Measurement error occurs when the items are not properly identified or directly measured (Cicirelli, 1999) . Measurement error can also be due to conceptual similarity between two sentences or two words in its positive or negative sense (Harrington, 2009) . As shown by their meaning, the semantic structure of these items is closely similar and can invoke the same meaning or notion in the view of the subjects. The correlation between their measurement errors is therefore considerable. Although modification indices (measurement errors) decrease generalizability (Ho, 2013) .
The reliability of the ESES was acceptable. The high Cronbach's alpha value implies the good internal consistency of the scale and a correlation between its items. The reliability of this scale has been examined in many studies using Cronbach's alpha, calculated as 0.87-0.92 (Ahlström et al., 2015; Kroll et al., 2007) . Ahlstrom et al. and Nessen et al. reported high intraclass correlation coefficients of 0.92 and 0.95 for this scale (Ahlström et al., 2015; Nessen et al., 2015) .
Just as in many other factor analysis studies, this study had certain limitations, including: (a) The patients were assessed through self-report, which increases the likelihood of errors. (b) The exploratory and confirmatory factor analyses were carried out on a sample group of patients, which can slightly limit the generalizability of the results. (c) The lack of other instruments assessing self-efficacy or exercise, with which to compare these findings (i.e., for determining the simultaneous validity of the scale). Future studies are therefore recommended to perform confirmatory factorial analyses for examining the stability of the ESES factors in other independent groups.
The ESES has a one-dimensional structure in hemodialysis patients as consistent with the structure of the main version developed by Kroll et al. (2007) in Scotland to examine patients with spinal cord injury. This construct therefore has a valid and reliable structure and can be used for assessing the concept of exercise self-efficacy in Iranian patients with chronic kidney disease.
liMiTaTioNS
Notwithstanding the significant results aforementioned in this article, cognizance must be exercised with regard to the results. The subjects were taken from three hospitals that were affiliated to Mazandaran University, which means that the findings may not be generally wider than the region of the country with regards to these findings. As with many studies, which are reported in international journals, replicability and applicability will vary from region to region and from country to country. While it was detailed in this article that its main focus was the validation of the Persian version of the ESES, it should be noted that measures that involve self-reporting, may be prone to wide variations in the accuracy of the individual responses.
NuRSiNg iMPliCaTioNS FoR RESEaRCH
This study has demonstrated the potential benefits of using the ESES in hemodialysis patients so as to improve their post-treatment outcomes. The scale has been psychometri-cally adapted for use with a Persian population. Furthermore, the extensive testing of this new instrument indicated that it is usable as the authors of the original tool intended for its clinical population.
RElEVaNCE To NuRSiNg PRaCTiCE
The results of this study showed that this scale is an objective tool and suitable to measure self-efficacy in Persian hemodialysis patients. Nurses can use the instrument to test the effectiveness and efficacy of the self-management programs on hemodialysis patients and in clinical practice to assess the patients' self-efficacy in carrying out daily activities and self-care.
